CATALYST FOR POLYMERIZATION OF OLEFIN AND PRODUCTION OF 
POLYOLEFDN USING THE CATALYST 

Patent Number: JP634071 1 

Publication date: 1 994-1 2-1 3 

Inventor(s): KAWASAKI NOBUO; others: 01 

Applicant(s): IDEMITSU KOSAN CO LTD 

Requested Patent: fj JP634071 1 

Application Number: JP1 99301 29231 19930531 

Priority Number(s): 

IPC Classification: C08F1 0/00; C08F4/656 

EC Classification: 

Equivalents: 



Abstract 



PURPOSE:To provide an olefin polymerization catalyst comprising a specific transition metal compound, a 
compound capable of forming an ionic complex from the transition metal compound or its derivative, and an 
organic Al compound, and giving a stereospecific polyolefin having high mol. and narrow mol.wt. distribution. 

CONSTITUTION:The catalyst giving polymers having high mol.wts. and narrow mol.wt. distributions 
comprises (A) a transition metal compound of the formula (M is the 3-1 0th group metal element or the 
lanthanoid metal element in the periodic table; X is a sigma-bonding ligand, a chelating ligand, a Lewis base; 
a is an integer of 0-6; Y is a group containing O, S, Se, C, N, P, Si, Sn, etc.; b is an integer of 1-4; c is an 
integer of 0-4; A is a cross-linking group comprising an atomic group containing O, S, Se, C, N, P, Si, Sn, B, 
etc.; B is an atomic group containing O, S, Se, C, N, P, Si, Sn, B, etc.; d is an integer of 1-6), (B) a 
compound capable of forming an ionic complex from the component A or its derivative, and (C) an organic 
Al compound. 
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x-J«h'J-n-7'fJI/7>K^A > rh77x 
x^ffl&MbU^Wl^^x^A, xK^7xXjy« 
xh7XWU7>^x£A, Th77X-M®/^ 
(HJ-n-:/WW 7/K^A, xh77xx;i/i| 
^>i^Jl/ (HJ-n-t/WW 7>^EX^A, fh7 
7x-J«y^^7xz;l/7>K^A, fh7 
7x^«hU7x^ WWW 7> ; EX'y*A, x 

10 h y 7 xXjl/« h U * WI/7xU x^A, fh77x 
-;HBH^WHfU^»>A, fh77x-J«^> 
S^fcTUvX^A, fh77x-J»^ (2-5/ 
7/fcfU> f X'>A) , tFHX (^7J^U7x 
XJW Wh'jXr^7> ; E-^A l x h^+X K> 
J7M07i^W «h'J-n-7'T^7> ; B-^ 
A, fh7^X (^>?7**n7i-JW h U 7 
xX;l/7>^EX«>A, rh7+X (^>^7MU7x 
x;W ISf h 7 - n - ^^^-^A, rh7^ 
* K>^7WD7x-JW Iirh7X^7> ; e 

a? x^A, rh7+X (^>^7M07xr« «^ 
(h'J-n-T'WW 7> : EX^A, rh^X 
K>^7;i/^D7xXJW M^x^^7xXJU7> 
^X^A, f K>^7M07x-JW W 

h'J7xZ^ (^fJH 7> : EX>>A, 7h7^X 
>^7WP7x"JW fflW^Wl^xUx^A, rh 
7*X (^>^7WD7xrJW 18^^f^7-U 
X^A, rh7^X (^>^7Mn7x-JW Mb 
U^xJy7xUx^A, rh7^ K>^7WD7 
xx;W M^Wl/tfU^X^A, rh7^X 

30 7WP7x-JW $§a^>^;Vt?UvX^A, rh7 
*X (^>^7WD7x-« iS^WU (2-y7 
/t!U>?X^A) , fh7^X K>^7Jk*n7xX 
;W SBBt'OS^l/ (2-2/7/ tfU^X^A) , rh7 
K>^7MD7xZJl/) mm^)V (4—>7 
yt:u^x^A) , rh7^X K>^7Wn7x- 
;W «hU7x-MXfc^A, rh^X [t?X 
(3, 5-yhU7Mn^r^) 7x-W «y7 
5P;i/7xUx7A, f h77x-;Hl7xDt-^ 
A, fh77xZj« Th77x-;WhU^ 

40 t h 7 7 x - j«f h 7 7 x - ^/S;^ ^ u>v 
rhHX (^>^7MD7x-JW $8^7 
xD-fe-^A, fh7+X (^>^7WU7x-W 
OB (1, 1* -y^r^7xDtz^A) , Th7^ 
X K>^7WU7x-JV) MSt?* t^V? jlU± 
X7A, rh7^ (^>^7iI/tn7x-JW 

& 7h7 + X (^>^7MD7x-W 

;W 7h7^ (^>^7;v^D7xx;w a»y^ 
a, fh7+x K>^7;i/^n7xx;W fflaxMJ 

7h7+X (^>^7;i/^"D7xXJW MMr* 
50 7 7xrjI/«7^J>V>^>, fh77MDi^ 



(7) 
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[0021] (b - i) js#-c*** tt (A) JS» 
R 6 

\ 

A 1-Of A 1- Ohr^ 

/ I 
R R 6 

[0 0 2 3] R 6 te£**&l-2 0, ff£b< 

<07;v*;i/£, 7;v^x;vs, 7 u -a*, 

U »*b<»7-4 0©fflR7?*«) & 

-f-A 1 -o -^r 



i2 

#£to*Tffl^TfcJ;K (B-2) riE»©7;u 

$;*rV>tl,X\t. -fct (IV) 
[0 0 2 2] 

Wb4] 

R 8 

/ 

A 1 - ■ ■ (IV) 

\ 

R* 

^T^£n3m«7;i^/=M-x XtfHfcS (V) 

[0 0 24] 
[ft 5] 

... (V) 



[0 0 2 5] (j£*. R 6 R«s atJIBtHUT?* 

Ji/*;v v 7 ;v 5 j > h u 7 ;i/*;V7 * - 2 a £ 
»oTt>«tvi. dn^^7;P5y+-y->^-affl^Tt) 

(B-3) SE»©JWX«fcOlriTtt*fc«IEtta<, 
tim ■*fc£^7;P3x*AfcS*te&^ « 

fcLTS«A«KX (2, 6-v- t -^;U-4-^ 
W7x/*5/) 7;V5X^A*3MU ( (1, 1-H- 
2-t7h^» 7;U^X<>A;^jl/ft£#, V^S/ 

tLTf4«^tf hU7x-;WB* ( MJX 
*D7iZJW BBXp MJX [3, 5-tfX (hV7)l 

HJ-n-^ASBfc, MJX (7;V*n*?- 



M mm, MJX (^>^^;V^nx^Jl/) SB*, MJ 
a? x (y^-7;i^*n^;w ax, MJX (2, 4, 6- 

h'J7WD7i-JWffll, HJX (3, 5-^7JU 
*n) 81*, MJX (3, 5-HX (hU7J^n^ 
;W 7xx;i/] hx, ifx (^>^7Jl/tD7x-W 
7;ktnflE*, 5?7x-^7Mni*, b'x 
7MD7x-JW ^dd1$, ^^^7Jk*na 
*, ^x^l^l^nHBS, y-n-^;P7JV*nSl 
*, ^>^7;i/^*n7xxji/s;7;i/^ni|*, 7x-jl/ 
i^^nH*, ^>*7Wn7i=H^nni 
X, ^?^y7WDJBH, x^;v^7;i/^Dffl*, n 

[0 0 2 6] *«WO»-&ffl(H«lC*^-5 (A) MttjC 

(B) «MIWE»t«>«ffl*^tt. (B) 
UT (B-l) fc£4fc£JfiV>&J§£fcB, ^VtfcTrfiF* 
KttlO : 1-1 : 100, J; L< 2 : 1~ 
1 : 1O0*H#3*L<. Sfc (B-2) fc£*£/fl 
Vifctt^lCtt, ^JWtT#Sl/<ttl : 1-1 : 100 

0 0 0 0, J;9flF*L<ttl : 10-1 : 10000CD 

40 ttH#*a£L». fttrte (a) (b-3) ok 

ft»tO«fl«^ *JHtT, #*KI41 :0. 1~ 

1 : 2 0 0 0, iDffSKftl : 0. 2 - 1 : 100 
0, S&IC»$L<«1 :0. 5- 1 : 5 0 O0«BBft*2 

sui. mmm» (b> tit» (b-d , 
(b-2) , (b-3) Jies»as&tt-aH±a* 

fftgE© (A) (B) «»*^j«»tUT$«rr 

£fc©T*oTt><fcViU (A) JS«\ (B) j£ 

(C) *«7;VSx»>Afls-&*ft^ifi»tbT^ 
5^ ftSfe©T*^XfcJ;K ^uT, (C) iS^^fi 
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(8) 

13 

T)l=* -V tLT\Z, HIK (VI) 

R 7 r A lQj-r • ' ' (VI) 

R*»l-2 0©rW+5/S, E*?!S&6-2 0 

[0027] mBHSA (vi) T?5san«fl2^*o»ft 

5P;l/7;]/5x^7A, v^^7;U5-^7A^DU >? i0 

5X^A7MU K, y^^7;ua=»>AtHU 
F, S^X^^I^x^AtiF'J F, X^;i/7;U^x^7 

A-bxWDUH«Wsn<&. £tts©#«7;i^ 

ffl^TfeiH. WIB (A) MMCl£»2: (C) tm&ftt 
(D&mm&te, tMlSfSKBl : 1-1 : 100 
0 0, <fc9$?£L<fcJ:l : 5-1 : 2000. 2*>\Zfr 
SKttl : 1 0&V>L 1 : 1 0 0 0©«H3»«aSU a? 
K (O lttj^E»Sfflvi«c:iK:J:t). S&&RMS 

[0 0 2 8] *«ii:*^m «JKiS3*co^ft< tt> 

tt, S i 0 2 , A 1 2 O3 , MgO, Z r0 2 , T i O 
2 , Fez Os , B2 Oa , CaO, ZnO, BaO, 

Tho 2 ^em6<ojg-&«, «^a->u*7;w3^ -K 
n*. ^n&©"f-t?tt, wfcsiOa , An o 3 

£>a#£UT, MgCh , Mg (OC 2 H 5 ) 2 fe£<Z> 

astfscttf-esra. cct, r 8 ia«fti-2oo 

6-2 0(7)7 U X 1 ttAn^>IR^XttR*» 
1-2 0CO7J^Jl'S^U xtt0-2, yteO-2 
TO, »^x + y=2tf»5. &R 8 RW&X 1 li-en 

[0 0 2 9] ^aSfttLTtt, ^UXfl/>, 

*ux^i/>, #uyntru>, iMUX^l^^ # 



W6-34 0 7 1 1 

LTte* Mg C 1 2 , MgC 1 (OC2 H 5 ) , Mg 
(OC2 H 5 ) 2 , S i 0 2 , AI2 O3 

TOttfftta*l-3 0 0|tm, #£L<tel0- 
2 0 0 am, <kDff*L<tt20-l 0 0 /imT»5. 

l-1 0 0 0m 2 /g, $?£L<te5 0-5 0 0m 2 / 

g> Jimesttafito- 1-5 cm 3 / g , u < «o. 

3-3 cm 3 /gtW, M*H*X»4«M*©^r 

T££ (^^-^-;i/'*^-5?-7^U*>''5r5*;i' 
• y^Xf^, ^6 0#, 313 0 (19 8 3 

¥> #88) . $ 6 fc, ±isa#:(i, a# 1 5 0 - 1 0 0 

Ot;, Sf^L/<«2 0 0-8 0 OttMLtfflV^^ 

[0030] »KtjjE»o5i>a< ife-««tMEa#fca 

(A) #m&»TkXt (B) ftUKA»<Z)j> 
&<t*-**, !fftb<li (A) ttKA»Ktf (B) 

(a) (b) j*»©*a<i%-**ffl9s-a- 

(A) (B) j*#®^fc<£*-#£fi#tfc 

T (A) (B) jjE»©*a<i'b-*tiB'&T 

*m ®a#£: (A) «»stx/xn (b) g&tm 

ssis**-&*j*, @ (a) (b) j^«a# 
tca^^-tt^o^, <b) &&x\± (a) ds»ta*r 
^^fe © (a) mfth (b) js^^o«tts«««a 
#tg^«m © (a) m»t (b) ^tcDtttt 

(C) «»®*«7;i'5=^Afl:^«*tSlP'r ^^i:^ 

[0031] £<D&o\zi,Tftt>ntcmmt, ^ofc^ 

MfcfeiriTtt. (A) /$^>^ (B) J«»©^ft<tt» 

-*©a#^oa»«fp*a*»rt^ff 5 c ticioiifc 

«*±lSS1*--6^t*«-ef?5. (A) JSjEd^Rtf 

(B) j56»©*a<tfe-*ta*i:SeCiKBfc«tO 

ME (O dE»o^r«7;U5n^Aft«'«rSJD^ 

!/»5:^tl/7^ >$M-2 0 k g/cm 2 Jnx. 

-2 0-2 0 o , cri^2mf^mm^mm^n 
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[0 0 3 2] *5S9Jte*V>TKL UTEfc^Kr (B-l) 
ffi»fcffl#£<Dttffl«£H:, ffSb<ttl : 5-1 : 1 

0 0 0 0, iOffSKttl : 1 0-1 : 5 0 0 f?Z> 
©jMKIX, (B-2) «»tafftCD«««P&B, 
MJfrt?#SU<ttl :0. 5-1 : 1 0 0 0, 
U<»1 : 1-1 : 5 Oi-r*0**S*U<* (B- 

3) «»ta#to«fflii*tt, m«ttTfiF*u<ii 

1 : 5-1 : 10000, £ D £? £ IX *4 1 : 10- 
1:5 0 0 tt^^Stb^o ttfKJ&ft (B) <hbT 
-att±*ffl^bTfflVia»^f4, « (B) j£#£fi# 

v^o (A) jsK»tfl»t<o«ffltd'&tt, SfiJt 

T\ ffSKttl : 5- 1 : 1 0 0 0 0, <fc9£f;£L< 
1:10-1:500 £i"<&©a*S*LV>. (B) 
C (B-l) JS» P (B-2) j«»Xf4 (B-3) 
£S#i©ttffl»&* Xtt (A) /&#<ha#£<D 

©¥i%3eatt. M«2-2 0 0jLtm, »Sl/<»10- 
1 5 0 Mm, ftfcjff* 1X14 2 0-1 0 0 MmT&D, 
Jfc*B6«tt* ®^2 0-1 0 0 Om 2 /g, ffSKtt 
5 0-5 0 Om 2 /gtS^c ^S@^2 /im*iT 
*Sfc«'&#*oa»*«it*"rS^t**»D, 2 0 0 /i 

5* ifcgEM$S#*2 Om 2 /g*«t?*<5t«tt*tfiT-r 
S21t*S»D, 1 0 0 0m 2 /g^lAStl^Og 

T, fiftlOOg *®»»&H»4, »#0. 0 5-10 
g, »fcO. l~2gT^ut«^Ui, 

[0 0 3 3] *«MO#U*I^7>f >OBjft*ttfcJ:S 

a&, Xtt*1^7-f>«i«©*l/7-f >«Rtf/Xtt 
ffi£>i}i»#<h(£*a£r (OSD, il^I/7^>gffl 

x^u>, :/n tfu>, i-yf>, 3-^^;i/- i - 
7t>, i-^>x>, i-^\^ir>, 4-^^;i/-i 
-^>7">, l-;^x>, l-x-fe>, 
>, l— rh^x-teX l-^ifx-fe> l 

[0 0 3 4] *«MIC45^Tfi, ±M*\s7>( 



:9) #^6-34 0 7 1 1 

m.tf:/nfcfU>fcx?-UX Xtix? 
l^>t»*»3-l O0a-tl/7^f >^$*a-&^-& 

3-1 >£©*a£fcfc* OE^Jfc) 

*4, H3T99. 9 : 0. 1-0. 1 : 99. 9, #$ IX 149 9. 
5 : 0. 5-75. 0 : 25. 0 ®«HT?a«tlS. Sfc, * 
JO JMIfcfcHTtt, ±E*l/:7*>Si«©lii«#fcS# 

a^$itrt>cJ:<, coBffl^sn«ffi©#«*tLT 

^> f X> ; >fy^U> ; 1, 5-<M*J-S*X> 

a£o««^*U7^>a* j)Vtf)i*y\ i, 4, 

5, 8-^^^y-l, 2, 3, 4, 4a, 5, 8, 8 

a-^^hHat7^l/>; 2 -y;i^;u*>a:£<D 

a? ^yX>^i:0IftytU7>f>S, 7^'J;l^X^ 
\sU?i;9kUE<DJ>;92x& X7p^>:/nA> ; 

i f 2-x#*'>^>at # ©x*^v'j«aa££#w P 

7>r >a©a-&fcffl^i&n*ft:H'T?s:<, ^i/7^>^ 
jgw<oa'&(cfeffl^*^t*«T?*s, 
[0 0 3 5] **wfc*viT, a^*fett«fjcsjiaan 
a> i\ x^u-a-&& aaa^s. »R*£fe g&a 

H»a'&tt&£<0ViTno^ffi*fflViTt>«J;lri 

Afrjc^viTtt, m^m\tm^- 1 o 0-2 5 ot:, 

»^L<t4- 5 0-2 0 Ot;, ctD»^b<t40-l 3 
tt, Mfi^y v»/±E (A) j«» rt;Ht) 

< 141-1 0 8 , mzi 0 0-1 0 5 t&SttWff* 

a^^rai4a^5^-i 019m, »&e 

*tt»*b<tt*E-2 0 0 kg/ cm 2 G, 
U<t4^JE-l 0 Okg/cm 2 GT^o a$»®» 

>, * ->i/>, X?;i/^>if>a£^#K^^, 
v^n^>^>, v^n^\4 1 1^>, ^^;Uv^n^\^ 

50 <, =.mBk±<D l b<D%1&frGto J £X%>&)t\ Sfz, a- 
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ft*, m£yjmz^T\m®mvftoz.t&v2z> a 

*fe©Tttfttr^ ffilEttK Cu) (13 5 < C5 i *U> 

tt, 0. l7 s ^»Jyh^/g£Ui«^f*l/<, 
W\Z0. 2r->U y h;P/gflU*«J8P$U>. 

[0036] *K«fc*iiTJ4, imn&mtm&mK 

S«tt, 2 0 ffSKtt-10-1 

3 Ot;, J;DKl<«0-80tmo fil^C 
*V>Tte, i&&<hbT, ^SttKft*#. IBJUttKfldc 

\z&^x\z. wM&&am<DWB&& m (135 

■CxaU^+Tfaifc) *S0.2r>Uy^/gH±, 4* 
[CO. 5 U y h/P/ g£U* tfflK^OM^JRja^ 1 
^ U o fc»T*^«S^£j©»<0*** i-io 

ooog, mzi 0- 1 0 0 0 gtftSASfoftfrSIS 
[0 0 3 7] 

HSS0J1 7<iV*9 i ?y9-#V7u\f\,> (IPP) 
J«U»«ER» b & 1 U v hJl-t- b Z 

1' - tfX (3, 3' - hU 7xZJk>U^-2, 2' 

t^AtL 5#|B«itbft0'^ H*^« ( CMe 2 
PhNH) CB (Ca F 6 ) 4 ] ) C^MefW 

xn, Btf5»m«#bfc. ***2 ot:k:«-Sft*« 

^bfc. EKHTaR. KJEU E#*fc**y-JI// 
iSfe»a, METTg&T* C t t<fc 0 , I P PO. 3 2 g 
ofc 0 ft*, 1, 1' -£A (3, 3' -h'J7x-^ 50 



[0 0 3 8] 
[ft 6] 



OTO 



Z r 



OTO 



c 



[0039] n: 

mmwz^x^ 

^l/>JE8ajEE, 

mitmmzLx. 



SiPh 
0 ^ 
0 " 

S i P h , 

2 #UX^l/> (PE) £>§Jii 

-&*r^^i^J:D, PE6. 2gA« 

[0 0 4 0]ftlB«13 S«fiWJX?l/> (LL 
DPE) ODffii 

i u y h;i^-h^w-7t;:, £fiTh;Px>3 6 0 5 
y^;i/7;w^x^A i ^ u*;w§a*u 1 o#im«#b 

1, 1* -tfX (3, 3' -h'J7xX;k/U^- 
2, 2* -t7h^» >?Jl/3-^A^nUK5Y^ 
*n*;H£A*L 5#K8Hm HSfc£<Kr ( [Me 2 
PhNH3 CB (C 6 F 5 ) 4 ] ) 5 7>f^D^MA 

**8 0"Cfc#SU X^l/>£jgi^WlC8fffigAb 
ft^6, 8b < CTl^F B m'&bfcc *JS«liH«ft« 
®31$fr5^ifCJ:0, LLDPE6.4g**#6nfc. 

[0 04 1] §H»J4~6 

1, 1' -k'X (3, 3' -hU7xZ^>'j;b-2, 
2' -t7h^» ^^Ay^D'J^ffl^m 

aaifii-3^ipi;Ta-&*fT^ ipp, pe* 

[0 0 4 2] 
[*1] 

i m 





a m 


* * 

(g) 


ro 


mmm 4 


r p p 


0. 2 0 


1 3 9 




P E 


5. 9 


L 3 9 




L L DP E 


1. 6 


I 2 5 



[0 0 4 3] ft*, 1, 1' -fcTX (3, 3' - h'J7 

nu Ftt*K:»?1B»£*bT^S. 
[0 044] 
[ft 7] 
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OTO 



OIO 
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S i P h 
0 
0 

S i P h 



C 
C 



[0 04 5] 

1, 1' -b'X (3, 3* -b > )yx.-)li' t ))l-2, 
tt^fc^rs^JRia^itdn. 0 0 0 £&*±3fcfflK 

d, i ppo. 3 og^^nfc. c©t)©oMjatti 4 

[0 0 4 6] JtftWl 

1. 1' -b*X (2, 2' -t7h+v') 

5 y *-s->*Kii»ntfc»r**«ii( ; Pifc#»i, o o o t 



i0 



■SZfritztz.?), #*>nfc#'J-?-©iKSttO. 1 5g 
■P*D, IMHtt#ftl/a*»ofc. tt*. 1. 1' -KX 
(2, 2' ?*=9A5?*nUP»i*fc 

[0 0 4 7] 
Mfc8] 




[0 048] 
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